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DETAILED ACTION 
Drawings 

1. This application lacks formal drawings. The informal drawings filed in this application 
are acceptable for examination purposes. When the application is allowed, applicant will be 
required to submit new formal drawings. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to, be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 3, 6, 7, 8, 10, 13, 14, 15, 17, and 20 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Leung et al, US Patent 5,784,603, in view of Arizono US Patent 
4,910,664. 

5. Referring to claim 1, Leung et al. have taught for use is a processor having an external 
memory interface, an instruction prefetch mechanism, comprising: 

a. a branch predictor that predicts whether a branch is to be taken (Figure 1 , element 
32, column 3, lines 55-56); 

b. prefetch circuitry, coupled to said branch predictor, that prefetches instructions 
associated with said branch via said external memory interface if said branch is taken and 
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prefetches sequential instructions via said external memory interface if said ranch is not 
taken (Figure, element 30, column 7, lines 2-32, column 3, line 35-column 4, line 63). 

6. Leung et al. have not specifically taught a loop recognizer, coupled to said prefetch 
circuitry, that determines whether a loop is present in fetched instructions an reinstates a validity 
of instructions in said loop and prevents said prefetch circuitry from prefetching instructions 
outside of said loop until said loop completes execution. 

7. However, Arizono has taught a loop recognizer, coupled to said prefetch circuitry, that 
determines whether a loop is present in fetched instructions an reinstates a validity of instructions 
in said loop and prevents said prefetch circuitry from prefetching instructions outside of said 
loop until said loop completes execution (abstract, column 3, lines 8-67) for the desirable 
purpose of avoiding wasteful prefetching (column 6, lines 50-55). Therefore it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have the 
invention of Leung et al., include the claimed loop recognizer, as taught by Arizono, for the 
desirable purpose of avoiding wasteful prefetching (column 6, lines 50-55). 

8. Referring to claim 3, Leung et al. have taught the mechanisms recited in claim 1, as 
described above, and wherein said prefetch circuitry prefetches four of said instructions at a time 
(column 3, lines 49-53). 

9. Referring to claim 6, Leung et al. have taught the mechanism as recited in claim 1, as 
described above, and wherien said prefetch circuitry is embodied in a state machine (Figure, 
element 30, column 7, lines 2-32, column 3, line 35-column 4, line 63). 

10. Referring to claim 7, Leung et al. have taught the mechanism as recited in claim 1, as 
described above, and wherein said processor is a digital signal processor (Leung et al, Figure 1). 



Application/Control Number: 1 0/066, 1 50 Page 4 

Art Unit: 2183 

1 1 . Claim 8 does not recite limitations above the claimed invention set forth in claim 1 and is 
therefore rejected for the same reasons set forth in the rejection of claim 1 above. 

12. Claim 10 does not recite limitations above the claimed invention set forth in claim 3 and 
is therefore rejected for the same reasons set forth in the rejection of claim 3 above. 

13. Claim 13 does not recite limitations above the claimed invention set forth in claim 6 and 
is therefore rejected for the same reasons set forth in the rejection of claim 6 above. 

14. Claim 14 does not recite limitations above the claimed invention set forth in claim 7 and 
is therefore rejected for the same reasons set forth in the rejection of claim 7 above. 

15. Referring to claim 15, Leung et al. have taught a digital signal processor, comprising: 

a. an execution core having an instruction cache (Figure 1, element 24); 

b. a memory unit coupled to said execution core and having an instruction memory 
(column 3, lines 57-60) and an external memory interface (Figure 1, element 36); 

c. a branch predictor, coupled to said instruction cache, that predicts whether a 
branch is to be taken (Figure 1, element 32, column 3, lines 55-56); 

d. prefetch circuitry, coupled to said branch predictor, that prefetches instructions 
associated with said branch via said external memory interface if said branch is taken and 
prefetches sequential instructions via said external memory interface if said ranch is not 
taken (Figure, element 30, column 7, lines 2-32, column 3, line 35-column 4, line 63). 

16. Leung et al. have not specifically taught a loop recognizer, coupled to said prefetch 
circuitry, that determines whether a loop is present in fetched instructions an reinstates a validity 
of instructions in said loop and prevents said prefetch circuitry from prefetching instructions 
outside of said loop until said loop completes execution. 
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17. However, Arizono has taught a loop recognizer, coupled to said prefetch circuitry, that 
determines whether a loop is present in fetched instructions an reinstates a validity of instructions 
in said loop and prevents said prefetch circuitry from prefetching instructions outside of said 
loop until said loop completes execution (abstract, column 3, lines 8-67) for the desirable 
purpose of avoiding wasteful prefetching (column 6, lines 50-55). Therefore it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have the 
invention of Leung et al., include the claimed loop recognizer, as taught by Arizono, for the 
desirable purpose of avoiding wasteful prefetching (column 6, lines 50-55). 

18. Claim 17 does not recite limitations above the claimed invention set forth in claim 3 and 
is therefore rejected for the same reasons set forth in the rejection of claim 3 above. 

19. Claim 20 does not recite limitations above the claimed invention set forth in claim 6 and 
is therefore rejected for the same reasons set forth in the rejection of claim 6 above. 

20. Claims 2, 9, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Leung 
et al, US Patent 5,784,603, in view of Arizono US Patent 4,910,664, and Bogin et al., US Patent 
5,835,435. 

21 . Referring to claim 2, Leung et al. have taught the mechanism as recited in claim 1, as 
described above. Leung et al. have not specifically taught wherein said external memory 
interface is a synchronous memory interface. However, Bogin et al. have taught that data can be 
read from or written to sequential addresses in synchronous memory, or DRAM, significantly 
faster than in other types of memory (Bogin et al., column 1, lines 13-33). Therefore it would 
have obvious to one of ordinary skill in the art at the time the invention was made to have the 
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memory interface be a synchronous memory interface, or DRAM, for the desirable purpose 
quickly accessing addresses in the memory (Bogin et al., column 1, lines 13-33). 

22. Claim 9 does not recite limitations above the claimed invention set forth in claim 2 and is 
therefore rejected for the same reasons set forth in the rejection of claim 2 above. 

23. Claim 16 does not recite limitations above the claimed invention set forth in claim 2 and 
is therefore rejected for the same reasons set forth in the rejection of claim 2 above. 

24. Claims 4, 1 1, and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Leung et al, US Patent 5,784,603, in view of Arizono US Patent 4,910,664, and Chi, US Patent 
6,243,807. 

25. Referring to claim 4, Leung et al. have taught the mechanism as recited in claim 1 as 
described above. Leung et al. have not specifically taught wherein said prefetch circuitry causes 
said instructions to be placed in a direct mapped instruction cache in said processor. However, 
Chi has taught placing instructions in a direct mapped instruction cache in order to reduce the 
execution time for looped routines (Chi, column 8, lines 38-46). Therefore it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to place the 
instructions of Leung et al., into a direct mapped instruction cache, as taught by Chi, for the 
desirable purpose of reducing the execution time of looped routines (Chi, column 8, lines 38-46). 

26. Claim 1 1 does not recite limitations above the claimed invention set forth in claim 4 and 
is therefore rejected for the same reasons set forth in the rejection of claim 4 above. 

27. Claim 18 does not recite limitations above the claimed invention set forth in claim 4 and 
is therefore rejected for the same reasons set forth in the rejection of claim 4 above. 
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28. Claims 5, 12, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Leung et al, US Patent 5,784,603, in view of Arizono US Patent 4,910,664, and Tokuume, US 
Patent 4,965,722. 

29. Referring to claim 5, Leung et al have taught the mechanism as recited in claim 1, as 
described above. Leung et al. have not taught wherein said prefetch circuitry drives a request 
arbiter in said processor. However, Tokuume has taught a prefetch circuitry that drives a request 
arbiter (Tokuume, column 3, lines 1-25) in order to select and grant priority to a signal when 
more than one signal is received (Tokuume, column 3, lines 1-25). Therefore it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have the prefetch 
circuitry of Leung et al., drive a request arbiter in the processor, for the desirable purpose of 
selecting and granting priority to a signal when more than one signal is received (Tokuume, 
column 3, lines 1-25). 

30. Claim 12 does not recite limitations above the claimed invention set forth in claim 5 and 
is therefore rejected for the same reasons set forth in the rejection of claim 5 above. 

31. Claim 19 does not recite limitations above the claimed invention set forth in claim 5 and 
is therefore rejected for the same reasons set forth in the rejection of claim 5 above. 

Conclusion 

32. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tonia L Meonske whose telephone number is (703) 305-3993. 
The examiner can normally be reached on Monday-Friday, 8-4:30. 
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33. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie P Chan can be reached on (703) 305-9712. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

34. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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